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ssociation  has  been  described  with  similar  results  and  could
e  due  to  a  combination  of  the  effects  of  obesity  and
iffuse  airway  obstruction.2 Obesity  is  known  to  be  a  major
isk  factor  for  OSA  linked  with  increased  neck  circumference
nd  amounts  of  peripharyngeal  fat,  which  could  narrow  and
ompress  the  upper  airway3;  obesity  may  also  play  a  role  by
educing  lung  volumes.  Obesity  affects  ERV  by  decreasing
RC,  and  ERV  may  also  be  reduced  with  an  increase  in  resid-
al  volume  (RV)  that  occurs,  not  exclusively,  but  particularly
n  the  obese,  due  to  premature  closure  of  the  small  periph-
ral  airways.4 We  found  that  the  absolute  effect  of  the
orrelation  of  ERV  with  obstructive  events  was  similar  to  the
ffect  of  BMI,  but  ERV  remained  inﬂuential  independently  of
ll  confounders  such  as  BMI.  The  reduction  in  end-expiratory
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cung  volumes,  which  are  accentuated  in  sleep,  may  lead
o  a  reduction  in  tracheal  traction  on  the  pharynx  and  so
ncreasing  its  collapsibility.  Conversely,  increases  in  lung  vol-
mes  have  been  shown  to  increase  tracheal  traction  with
tabilization  of  the  upper  airway  during  inspiration,5 and  in
SA  patients,  they  have  been  shown  to  decrease  positive
irway  pressure  requirements  and  OSA  severity,  suggest-
ng  improvements  in  pharyngeal  collapsibility.6 Although  this
elationship  seems  unequivocal,  as  shown  in  our  study,  more
esearch  is  needed  in  order  to  deﬁne  more  precisely  which
nd-expiratory  volume  --  ERV,  FRC  or  even  RV  --  plays  the
ajor  role  and  how  it  inﬂuences  the  occurrence  of  obstruc-
ive  events  during  sleep.
T-guided transthoracic lung
iopsy: Predictive factors
f  pneumothoraxiópsia pulmonar transtorácica guiada por TC:
actores preditivos de pneumotórax
ear  Editor,
omputed  tomography  (CT)  guided  transthoracic  lung  biopsy
TTLB)  is  a  well  established  method  in  the  diagnosis  of  intra-
horacic  lesions  with  good  diagnostic  yield.1 Pneumothorax
s  the  most  frequent  complication  with  an  incidence  varying
etween  8%  and  64%.2
The  objective  of  this  study  was  to  evaluate  poten-
ial  risk  factors  associated  with  the  occurrence  of
neumothorax  in  CT-guided  TTLB.  We  performed  a
etrospective  study  of  patients  undergoing  CT-guided
TLB  between  2007  and  2012  in  Braga  Hospital.
linical  data  and  radiologic  images  of  patients  were
eviewed.
A  total  of  269  TTLB  were  performed  (201  ﬁne  needle
spiration  biopsies  and  68  core  biopsies),  in  209  patients
ith  a  mean  age  of  64.2  years,  75.8%  male,  60%  with
moking  habits.  Pneumothorax  rate  was  20.8%.  Treat-
ent  of  pneumothorax  with  chest  drainage  was  necessary
n  10/269  biopsies  (3.7%).  An  initial  univariate  analysis
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dentiﬁed  the  following  risk  factors:  larger  needle  size
p  =  0.033),  smaller  size  of  the  lesion  (p  =  0.001)  and  absence
f  pleural  contact  (p  <  0.001)  --  Table  1.  A  multiple  logis-
ic  regression  analysis  has  identiﬁed  absence  of  pleural
ontact  (p  <  0.001;  R2 adjusted  0.107)  and  size  of  the  lesion
p  =  0.030;  R2 adjusted  0.120)  as  signiﬁcant  independent  risk
actors  for  the  occurrence  of  pneumothorax.  Pneumotho-
ax  occurred  in  41/111  (36.9%)  biopsies  in  lesions  without
leural  contact  vs  15/158  (9.5%)  with  pleural  contact.
neumothorax  rate  for  lesions  ≤  2  cm  was  31%  compared
ith  15.4%  for  lesions  >  4  cm.  Age,  gender,  smoking  habits,
resence  of  emphysema,  needle  size,  presence  of  cavi-
ation,  contours,  location  and  depth  of  lesion  were  not
igniﬁcantly  associated  with  increased  risk  of  pneumotho-
ax.
In our  study,  the  absence  of  pleural  contact  was  the
ost  signiﬁcant  risk  factor  associated  with  the  occur-
ence  of  post-TTLB  pneumothorax.  These  data  were
orroborated  by  another  retrospective  study  of  Khan
t  al.3 in  which  lesions  in  the  lung  parenchyma  had  a
igher  pneumothorax  rate  than  lesions  located  in  the
leura  or  thoracic  wall.  Another  signiﬁcant  risk  fac-
or  identiﬁed  was  lesion  size.  There  seems  to  be  a
radual  increase  in  the  risk  of  pneumothorax  to  pro-
ressively  smaller  lesions.  In  a  retrospective  analysis  of
60  biopsies,  Yeow  et  al.4 showed  that  the  risk  of  pneu-
othorax  was  about  11  times  higher  in  lesions  ≤2  cm  than
n  lesions  >4  cm.
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Table  1  Univariate  analysis  of  demographic  characteristics  of  patients  and  multiple  variables  of  TTLB.
Variables  All  biopsies  Pneumothorax  p  value
No  Yes
Biopsies,  no.  269  213  (79.2)  56  (20.8)  --
Age, years  64.2  ±  13.6  64.6  ±  13  62.8  ±  15.8  0.752a
Gender  male/female  204/65  167/46  37/19  0.055b
Smoking  habits
Smoker  80  (29.8)  62  (29.1)  18  (32.1)
0.748bEx-smoker  81  (30.1) 63  (29.6) 18  (32.1)
Non smoker 108  (40.1) 88  (41.3) 20  (35.8)
Needle size
FNAB  (25  Ga)  201  (74.7)  153  (71.8)  48  (85.7)
0.033bCB  (18  Ga)  68  (25.3)  60  (28.2)  8  (14.3)
No  Yes
Lesion  size,  mm  48.5  ±  28  51.3  ±  28.9  37.4  ±  21  0.001a
Lesion  depth,  mm  60.4  ±  21.8  59.4  ±  22.3  64.2  ±  19.5  0.075a
Presence  of  emphysema  78  (29)  58  (27.2)  20  (35.7)  0.213b
Lesion  location
Right  upper  lobe  81  (30.1)  61  (28.6)  20  (35.7)
0.762b
Middle  lobe  13  (4.8)  9  (4.2)  4  (7.1)
Right lower  lobe  58  (21.6)  46  (21.6)  12  (21.5)
Left upper  lobe  68  (25.3)  55  (25.8)  13  (23.2)
Left lower  lobe 42  (15.6)  35  (16.5)  7  (12.5)
Mediastinum  7  (2.6)  7  (3.3)  0  (0)
Lesion contours
Regular  31  (12.3)  24  (11.2)  9  (16.1)
0.511bIrregular/spiculated  216  (80.3)  175  (82.2)  41  (73.2)
Lobulated  20  (7.4)  
Presence of  cavitation  24  (8.9)  
Pleural  contact
Yes  158  (58.7)  
No  111  (41.3)  
Data presented as mean ± SD or no. (%).
a Mann--Whitney U test.
b Pearson 2 test.
In  conclusion,  this  study  supports  the  performance  of
CT-guided  TTLB  in  the  study  of  undetermined  lung  lesions
as  a  safe  method.  Although  the  overall  incidence  of  pneu-
mothorax  was  20.8%,  the  clinically  signiﬁcant  pneumothorax
rate  requiring  treatment  with  chest  tube  drainage  was  low
(3.7%).
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